Abstract
Introduction

1.
The manufacturing sector although important, is not the primary driver of the economy of developed nations. The service sector has gained ascendancy (Aviral, 2011; Szirmai and Verspagen, 2011) . The Verdoorn's (1949) and Kaldor's (1975) laws however attest to the primal significance of the manufacturing sector to the economy in the developing countries. This position has been confirmed by Onakoya (2014) , Szirmai (2009) , Amakom (2012) , and Arnold, Javorcik & Mattoo (2011) . The basic inference is that increased labour productivity in manufacturing sector leads to rise in the growth of manufacturing output because of the effect of increased economies of larger production and technical progress. This position has also been reinforced by (Thirlwall, 2013) who postulated that the productivity-enhancing innovations technologies deployed in manufacturing sector engender economies of scale in greater proportion than the spill-over effects of in both of the service and agricultural sectors.
In Nigeria, the contributions of the manufacturing sector to GDP has fluctuated widely over the years. From a paltry 4.8% at independence in 1960, it grew fifteen years later to 7.4% in 1975 . By the end of 1980, its contribution tumbled to 5.4% only to surge to its peak of 10.7%, five years later in 1985. Since then, the manufacturing portion of GDP had declined: 1992 (7.9%), 1997 (6.3%). The lowest ebb ever was 3.4% recorded in 2001, beyond which some traction of 4.21% was gained in 2009 (Central Bank of Nigeria, 2012) . This contributions further moved up to 6.67% and 6.83% respectively in 2012 and 2013 (National Bureau of Statistics, 2014) . The recent economic recession also affected the manufacturing sector. Indeed, there was 8.7% reduction in industrial production in the fourth quarter of 2016 over the same quarter in 2015. The average production growth was 1.35 % from 2007 until 2016 with a peak of 20.10% in the first quarter of 2011 and the lowest record of -10.10% in the quarter 1 of 2016.
Similar fluctuating trends hold for the growth rates of the macroeconomic variables. There is a manifest challenge of the managing the constituents-macroeconomic variables (inflation rate, interest rate, unemployment rate, exchange rate) and the resultant Gross Domestic Product. The rate of interest rate for example, rose from in Q3 & Q4 from 12% to 15% coupled with an epileptic foreign exchange policy. This resulted from the avowed policy of the Nigerian fiscal authority to 'spend our way' out of economic recession by expansionary government expenditure. This further led to uptrended inflationary throughout 2016 as evident increase consumer prices from 12.8% in March 2016 through 13.7 % in April and 17.6 % in September. Indeed the core inflation rate in Nigeria increased by 17.85% in January of 2017 over the correspondent period in 2016. As at August 2016, about 4.58 million were unemployed. In ratio terms, the figure rose from 12.1% in quarter 1, through 13.3% in quarter 2 and 14% in quarter 3. As at November 2016, the ratio stood at 17.8% foreign direct investments and portfolio investments dropped by -23.75% and -9.49% respectively. Industrial output which stood at -10.1 in the first quarter of 2016 rose to 0.1% in the second quarter only to crash to -3.6% and -8.7% in the third and fourth quarters of 2016 respectively (Nigeria Industrial Production, 2007 to 2017 https://tradingeconomics.com/nigeria/industrial-production).
The objective of this study therefore is to understand the extent and direction by which the management of macroeconomic variables drive the Nigerian manufacturing output. The rest of the study is planned as follows: The review of literature is presented in the next section. In the third section, the employed methodology is discussed. Empirical results and the discussion of findings are covered in the fourth section. The recommendations and conclusions are provided in the concluding section, five.
Literature Review 2.
Theoretical Underpinning
There are few theories directly underlining the macroeconomic variables with respect to the manufacturing sector. The pristine theory in this arena is the Verdoorn's Law (1949) which states that in the long run, productivity develops proportionally to the square root of output. The Kaldor's (1966) law culminating in the Kaldor-Verdoorn's Law refined this. This is consistent with the Arrow (1962) dynamic technical knowledge learning-by-doing) and the endogenous growth theory spearheaded by Romer (1986) . The endogenous theory holds that intrinsic factors significantly engender the growth of the economy through the innovation and investment in human capital (Lucas, 1988 and Grossman & Helpman, 1991) . The highlights of the theory include the beneficial impact of positive spill over externalities of a knowledge based, innovative real sector which, engenders economic growth. This is achieved through the persistent development of the economy which also promotes productivity in the manufacturing sector.
The corollary theories on the relationship between GDP and the various macroeconomic variables include the Okun law (Unemployment), Phillips Curve (inflation), Keynesian, monetarist and neo-Keynesian theories (monetary policy). These theories which also shape the real sector can be condensed into two seemingly conflicting locus. Indeed, the summation of these theories is encapsulated both the finance-led growth hypothesis and the demand-following responses. The former states that the development of the financial sector of the economy propels the real sector and accelerates the growth of the economy through two main channels. These are though the facilitation of physical and human capital accumulation on the one hand and raising the rate of technological progress on the other (Mordi, 2010) .
The demand-following hypothesis posits that the development of the real sector fast-tracks financial development. This augments the Capital Arbitrage theory propounded by Samuelson (1948) in which the consequential increase in the foreign reserves of the country may lead to increased confidence in the economy and encourage additional foreign direct investments since international ventures seek higher profit. For growth to occur, however there is the need for a relatively stable macro-economic environment characterized with low risk and a condition for attracting investment and boosting entrepreneurial activities. There is therefore the need to keep interest rate and inflation at a manageable limit in an environment of stable exchange rate regime.
Review of Empirical Literature
Several empirical works have explored the connection between the output of the manufacturing sector and macroeconomic dynamics. The first Kaldor (1967) law predicated on a two-year study (1953) (1954) , conducted using the data of 12 OECD countries established a positive nexus between manufacturing output and economic growth. This was confirmed by Elhiraika (2008) who evaluated data from 36 countries over eight-year period . The rapidity of manufacturing sector growth also propels the economy on the path of accelerated positive growth because of increased share of the manufacturing sector (Penélope & Thirlwall, 2013) . However, Obamuyi, Edun and Kayode (2012) could not confirm an interconnection between economic growth and manufacturing output.
Odior (2013) examined the impact of the stochastic characteristics of each of the Nigerian macroeconomic variables on manufacturing sector between 1975 and 2011. The result finds that both bank credits and foreign direct investment increase the manufacturing productivity level. The impact of broad money supply was less felt. The Korean investigation by Sundararajan (1987) utilised the dynamic framework of among the debt-equity ratio of firms, interest rates, cost of capital, investment and growth between 1963 and 1981. The report shows disparate affiliations with respect to interest rate and manufacturing productivity. The results of the investigation by Imoughele and Ismaila (2014) reveal that whereas the rate of interest and money supply (broad) were statistically insignificant, the rates of inflation and exchange together with the external reserve were significant, and negatively related to the manufacturing sector output in both the current, and the previous year. A uni-directional causality existed between the real rate of exchange and external reserves and the manufacturing output.
A stagflation phenomenon in Nigeria was reported by Njoku, & Ihugba (2011) Sanusi (2012), Amassoma, and Nnwosa (2013) . This is a situation of concurrent high inflation rate, high unemployment and slowed GDP growth rate. This situation deleteriously affects the manufacturing industry through the inability of policy makers to deploy expansionary and / or stabilization macroeconomic policies. Changes in unemployment are more responsive to changes in output in areas with more manufacturing workers (Owyang, Sekhposyan & Vermann, 2013) . This is corroborated by the work of Berument, Dogan and Tansel (2009) who evaluated macroeconomic policy and unemployment by sectoral economic activity with evidence gathered from Turkey.
Anaman and Osei-Amponsah (2009) deployed the cointegration and error correction techniques in finding out the determinants of manufacturing output in Ghana from 1974 to 2006. They report a long-run a nexus between the output of the manufacturing sector and political stability, the level of per capita real GDP, and the export-import ratio.
These have implications for the performance of the manufacturing sector.
Methodology
3.
The ipso facto empirical research design is employed this research to investigate the connection between the macroeconomic variables (unemployment, rate of exchange, rate of inflation and interest rate) and the sustainability of the manufacturing output in Nigeria.
Sources of Data and Model Specification
This study utilised secondary data spanning thirty-five year period from 1976 to 2015, sourced from Central Bank of Nigeria Statistical Bulletin (2015) . This study adapts the work of Fasanya, Onakoya and Agboluaje (2013) . The original model made use of the Keynesian IS-LM framework with ∆ = α 0 + α 1 ∆GDP t-1 + α 2 ∆M2 t-1 + α 3 ∆IR t-1 + α 4 ∆INF t-1 + α 5 ∆REER t-1 + α 6 ∆ER t-1 + U t
(1) Where α 1, α 2, α 3, α 4, α 5, α 6 are parameters for economic growth (GDP), money supply, interest rate, inflation rate, real exchange rate and external reserve.
The Keynesian IS-LM framework is linked with the Augmented Solow growth model and the endogenous growth theory. The augmented Solow growth model considers investment in human capital as a driver for economic growth, which can be achieved through capital accumulation. For capital to be acquired however, the decisions made as regards to interest rate have to be reasonable as it determines the kind of capital that is existent in an economy (whether it is domestic or foreign capital). Reduction in interest rates triggers inflation and affects the level of investment as people have more capital to purchase goods and services as captured in the liquidity and price puzzles of the Keynesian IS-LM framework.
The endogenous growth model also follows a similar manner as the augmented Solow growth model. According to this model, capital accumulation is key for economic growth, but much emphasis is placed on technological progress. The adapted model incorporates unemployment rate, which is important given the labour-intensive nature of the industrial operation in Nigeria, a developing country. The Real Exchange Rate (REER) replaces external reserve as a more appropriate indicator of external trade. In a mathematical format, the long run growth model is framed as log-linear formula in equation 2:
Where ß 0 , ß 1 , ß 2 ß 3 , β 4, β 5 and β 6 are parameters of the model which are Economic Growth (GDP in the previous year), Money Supply (M2), Interest Rate (INT), Real Exchange Rate (REER) and Unemployment Rate (UNEMP) respectively; U t is the disturbance term. There is the likelihood of possible multicollonearity between the manufacturing output contribution to GDP which, is the dependent variable and one the independent variables, GDP. This has been addressed by utilizing the centered values of the variables in line with the approach recommended by Finch, Bolin and Kelly (2014).
Method of Data Analysis
The empirical estimation is in three phases. In the first segment -pre estimation, the descriptive statistics and unit root tests are conducted in order to understand the nature of the series. In the estimation phase, since the stationarity result reveals all the cointegration are of the first order difference I(I), the Bounds testing approach designed by Johansen (1988) and Johansen and Juselius (1990) is deployed. The existence of a negative and significant error-correction term value is also indicative of the existence of a long run relationship in the model.
Prior to the estimation of the long-run nexus, the lag length to be used in the model is selected using the likelihood ratio (LR). The study complements the LR test with Schwarz Information Criterion (SIC) as well as Akaike Information Criterion (AIC) statistics. These lag selection criteria enables one to select the smallest lag order with less loss reduction in the degrees of freedom (Gutiérrez, Souza. & Guillén, 2007) .
In order to know the existence of possible short-term relationship and the rate of short run adjustment, the Vector Error Correction Model (VECM) technique is deployed. This is because the error correction models directly estimate the speed at which a dependent variable reverts to equilibrium after a shift in other variables.
Findings and Discussions 4.
Preliminary Analyses
This section covers the descriptive statistics and stationarity tests, which are presented in turns in Table 1 and 2. Source: Authors' computation using E-views 8.0 (2017)
Descriptive Statistics
The evidence provided in Table 1 show significant variations in the variables given the large differences between the maximum and minimum values of the series. The series were also, positively skewed except exchange rate, money supply, and lagged GDP. The values, exchange rate, lagged GDP, manufacturing output to gross domestic product, unemployment rate and broad money supply ( ) are platykurtic. Others are leptokurtic. The goodness of fit test (Jacque-Bera) indicates that the series are not normal. Nevertheless, and in order to check stability of the series, the unit root test had to be conducted. The result of the exercise is in the next section.
Unit Root Test Results
The results of the Stationarity test based on the Augmented Dickey Fuller (ADF) as recommended for the more intricate set of time series data by Elliott, Rothenberg & Stock (1996) is presented in Table 2 . . Since all the variables in table are all stationary at first, and as earlier discussed, the Johansen cointegration test is applied for determining the long-run relationship amongst the variables. Prior to this estimation, the optimal lag length is calculated because the cointegration technique is lag sensitive.
Estimation Results
Optimal Lag Length Selection
The selected lag length expounds the consequential implication of the previous year's result of previous year on the current year. The result is provided in Table 3 . 
Source: Authors computation using E-views 8.0 (2017)
The different criterion selected disparate optimal levels. The lowest lag length as prescribed by the Schwarz information criteria (0) is selected.
Cointegration Test Result
The Eigenvalue and Trace statistic tests are considered under the Johansen cointegration technique which is based on a hypothesized 5 percent level of significance. The result reported in Table 4 . Source: Authors computation using E-views 8.0 (2017) in line with Johansen (1988) and Johansen and Juselius (1990) The Johansen co-integration test are optimized at most 6 which means the presence of a long-run connection between the lagged GDP, inflation rate, interest rate, exchange rate, GDP, broad money supply(MS 2 ) and unemployment rate. The result of the estimated long-run relationship is presented in Table 5 and equation (6).
Vector Error Correction Model
In order to know the existence of possible short-term relationship, the Vector Error Correction Model is estimated. This is done by integrating the multi-variate time series, the dynamics of which assists the maintenance of the equilibrium in the long-run. The result is reported in Table 5 . .61) which is greater than the tabulated T -stats value. The results after normalization with respect to the independent variable are presented in Table 6 . (4) a positive relationship exists between manufacturing GDP of the previous year. This relationship is statistically significant at 5 percent since the absolute calculated t statistic (14.47) is greater than tabulated t-statistics (2.05 at df 28 ). A percentage increase in unemployment rate would result in an upward rise in LNMANU, which is against the apriori expectation and both variables were statistically significant. The findings revealed no short run association among manufacturing output and each of GDP, exchange rate, broad money supply and unemployment rate.
Negative relationship existed amongst inflation rate, interest rate, exchange rate, broad money supply on one hand, and manufacturing output. The inflation rate, interest rate, were statistically insignificant. However, significant and positive relationship exists unemployment and manufacturing output at 5 percent level. The coefficient of determination R 2 of 0.77 means that approximately 77% of the variations in manufacturing output is explained by previous year's total output, inflation rate, interest rate, exchange rate, broad money supply and unemployment rate.
Post-Estimation Tests
The results of serial correlation, autocorrelation of the residuals and heteroscedasticity tests are presented in the next sub-sections
Serial Correlation (Breusch-Godfrey Lm) Test
The result of the serial correlation test between the variables using the Breusch-Godfrey Lm test is in Table 7 . Source: Authors computation using E-views 8.0 (2017) The presence of serial correlation is confirmed since the chi-square probability value of 0.00 is less than the 5% significance level (Breusch, 1978; Godfrey, 1978) . The presence of autocorrelation in the residuals is tested next.
Durbin Watson statistics Tests
This result of auto-correlation between the residuals is provided in Table 8 . 
Decision Criteria 2.14 1.97
No Decision
Source: Authors computation using E-views 8.0 (2017)
The essence of the autocorrelation test is to ascertain if the error terms are interrelated over time. This test is beneficial for the immediate past period. Since the Durbin Watson (d) value of greater than both the lower and the upper threshold values ( 4 − ≤ d ≤ 4 − ), the presence of autocorrelation result can be taken as being inconclusive
Heteroscedasticity (Breusch-Pagan) Tests
This test developed Breusch and Pagan (1979) checks the presence or otherwise of heteroscedasticity of possible errors in regression estimation. Indeed, its absence is one of the basic assumptions of OLS. The result of the heteroscedasticity is presented in Table 9 . Source: Authors computation using E-views 8.0 (2017)
After estimation, result shows that the Probability or P Value of the Obs* R-squared is 0.00 which is less than 5% significance level. In effect, the null hypothesis of heteroscedasticity that of the absence of heteroscedasticity, is not accepted. This means that some of the variables are not homoscedastic. Notwithstanding the presence of heteroscedasticity, the OLS estimator although inefficient is still unbiased because according to Johnson (1972) , the true variance and covariance are merely underestimated. This is because as proved by Gujarati and Porter (2009) , only the dynamic conditional variances have been affected and not the unconditional variances. In addition, Fox (1997) as cited by Gujarati & Porter, (2009) except the problem is severe, there is no need to worry about unequal error variance. The model validity is not compromised. Also, in some studies by Bickel (1978) and Koenker (1981) , the inaccuracy of the Breusch-Pagan-Godfrey test have canvassed with respect to data that are not normal (as is in this case).
Discussion of Findings
An individual review of each macroeconomic variables shows disparate results as presented in turns. With respect to Gross Domestic Product (Lagged), this research upholds the KaldorVerdoorn's Law confirming the beneficial impact of positive spill over externalities of a knowledge based, innovative real sector which, engenders economic growth. It is also corroborates the findings of Anaman and Osei-Amponsah (2009) in the quest for the determinants of the output of the manufacturing industry in Ghana from 1974 to 2006. In similar vein, Amakom (2012) which attributes the efficiency of a country's economy to the strength of its manufacturing sector and the micro-level data estimation by Fazio, Maltese and Piacentino (2011) in Italy came to the same conclusions. The extent of growth is however queried by McCombie (1982) who submitted that short run constrictions including as labour and sectoral bottlenecks may hinder such growth. This study finds that in Nigeria, the high rate of interest although negative, is not statistically significant in influencing the manufacturing sectoral growth. This is consistent with the Rational Expectancy theoretical proposition of McCallum (1980) and Lucas and Sargent (1979) in which the impact of monetary policy are neutralised by economic agents. This happens when forward-looking expectation adjustments are made particularly given the history of policy summersault by the government especially in Nigeria. The fiscal and monetary policy inconsistency in the country over the years have made manufacturers to become largely impervious to such government pronouncements.
The negative and non-significant impact recorded by this study is consistent with the findings on non-linear connection between inflation and economic growth by Li (2014) . When rate of inflation is low, the association is insignificant or even positive to explicate the growth of output. At higher levels inflation is expected to generate a negative and significant impact on economic growth. The Monetarists theory of inflation which posits that increased money supply is effective for increasing the level of employment and production only in the short run because it causes a rise in the production level and a reduction in the natural rate of unemployment. This theory does not find confirmation in the findings of this research. Money supply is both negative and significant in the long run. This is due to the fact that Nigeria has experienced stagflation over the years which mutes the influence inflation on the real sector.
On exchange rate, the result of this study is in line with the Keynesian absorption approach which postulates that currency devaluation increases exports and reduces imports. This should ordinarily affect the national income positively. Within the context of the falling exchange rate in Nigeria, this research corroborates the findings of Enu and Havi (2014) in Ghana where 1% rise in real exchange rate is related to a reduction of 0.32% in industrial output. Indeed, the inelastic real exchange rate in Ghana is similar to the (-0.66%) in Nigeria due in part to the overly dependence of imported raw materials and machinery required to keep the manufacturing sector going in the two developing economy.
Consistent with the Marxian theory, unemployment is inherent within the unstable capitalist system and periodic crises of mass unemployment are to be expected. The deduction from the third law of Kaldor also holds for this study with respect to the positive relationship between employments in manufacturing sector and manufacturing output growth. Indeed, 1 percent increase in employment is in tandem with 0.19 percent manufacturing growth. The question raised by Nickolas (2015) on how automated work upset structural unemployment rates is germane since this may lead to structural unemployment. It appears that the low level of industrialization and technology adoption in Nigeria may have accounted for the non-crowding out of low skilled workers. Akeju and Olanipekun (2014) and this research paper both concluded that the Okun's law which stated a negative relationship existed between unemployment rate and economic growth was invalidated in Nigeria.
A composite discussion of the macroeconomic dynamics reveals that with an adjusted Rsquared of 0.54, the identified variables accounted for fifty-four percent of the variations in the output of manufacturing sector in Nigeria. Managing the 'five sisters' -macroeconomic variables has proved to be fraught with difficulties given the conflicting inter-linkages and spill over effects on the economy. For example, inflation generates adversative effects on the balance of payment and the foreign exchange reserves. Indeed, high levels of domestic inflation may lead to spike in manufacturing production cost and over valuation of the rate of foreign exchange. Exchange rate policy regime fluctuation may have led to loss of confidence and consequential capital flight as experience in the Nigeria in 2016 and the first half of 2017. These led to closure of factories as the dearth of foreign currency hindered the importation of requisite raw materials, machinery and spare parts for the industrial sector.
The conflicting responses of the component macroeconomic variables and the fluctuating performances of the manufacturing sector calls for greater balancing of the fiscal and monetary policies authorities.
Conclusion
5.
The empirical findings in this study reflected the dynamics of the macroeconomic environment. Whereas the output of the manufacturing sector was positively and significantly related to both GDP and unemployment, it was had a negative but statistical significant relationship with broad money supply and exchange rate. Inflation rate, interest rate were also negative but insignificant. The presence of serial correlation, absence of homoscedasticity, inconclusive result on auto-correlation tests did not invalidate the robustness of the estimation model.
The management of the macroeconomic variables is encapsulated in the fiscal and monetary policies. There is the need for these strands of economic policies to be harmonized if sustainable development is to be achieved. The discordant tunes from the fiscal and monetary authorities to the management of the recent (2016Q 1 to 2017Q 2 ) economic recession experienced in Nigeria further compounded the malaise. The Economic Recovery and Growth Plan (2017-2020) of the Nigerian government aimed at stabilizing the macroeconomic environment may be a panacea to this dichotomous planning malaise.
However, as observed by Ajayi (2011) , the low of the manufacturing sectoral output, can be blamed on poor budget implementation. The government will need to match it words with action by harmonizing both the fiscal and monetary policies and avoid rapid policy summersaults in order to achieve sustainable growth and stable macroeconomic stability.
